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Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A387(1005.4, CI 314.6,1696.3, p<0.001), and at 12 months Group 1A had on
average lower calorie intake than the groups 2A (-781.8, CI -1472.7,
-91.0, p¼0.008) and 3A (-885.8, CI -1599.3, -172.2, p¼ 0.001). Therewas
no correlation between calories intake and waist-hip ratio at baseline
and reassessment with any of the questionnaires. BMI and percentage
of body fat correlated with WOMAC, WOMAC pain, VAS and Lequesne
scores at baseline and at reassessment. Only changes in BMI correlated
weakly with one-year results of the WOMAC (r¼-0.172, p¼0.016),
WOMAC pain (r¼-0.193, p¼0.007), LEQUESNE (r¼-0.197, p¼0.006) and
SF-36-MCS (r¼0.160, p¼0.027); and with changes in WOMAC (r¼0.220,
p¼0.002), WOMAC pain (r¼0.199, p¼0.006), VAS (r¼0.170, p¼0.018).
Changes in porcentage of body fat did not correlate with any of the pain,
function and quality of life changes.
Conclusions: Themulti-professional treatment improved percentage of
body fat at one year. This improvement does not correlate with classes,
telephone calls or improvements in pain, function and quality of life
questionnaires (WOMAC, WOMAC pain, VAS, LEQUESNE and SF-36).
Calorie intake improved and was inﬂuenced by telephone calls and
classes one month apart, and does not correlate with changes in pain,
function and quality of life. Changes in BMI correlated with changes in
pain and function but not with quality of life.
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THE EFFECTIVENESS OF MANUAL THERAPY FOR RELIEVING PAIN,
STIFFNESS AND DYSFUNCTION IN KNEE OSTEOARTHRITIS: A
SYSTEMATIC REVIEW AND META-ANALYSIS
Q. Xu y, J. Pang y, Y. Zheng y, H. Zhan y, Y. Cao y,z, C. Ding z. y Shi’s Ctr. of
Orthopedics and Traumatology, Shuguang Hosp. Afﬁliated to Shanghai
Univ. of Traditional Chinese Med., Shanghai, China; zMenzies Inst. for
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Purpose: Manual therapy, including massage, joint mobilization,
manipulation, and Chinese tuina, is one of non-pharmacologic meas-
ures mostly used for musculoskeletal conditions. Our aim was to
determine the effectiveness of manual therapy for the treatment of
symptomatic knee OA.Methods:We have searched 7 Chinese and English databases including
PubMed, EMBASE, Cochrane Library, China Knowledge Resource Inte-
grated Database (CNKI), Weipu Database for Chinese Technical Peri-
odicals (VIP), andWanfang Data from inception to October of 2014, used
all the possible Medical Subject Heading (MeSH) and keywords. We
included human RCTs of manual therapy for knee OA with the assess-
ment of WOMAC for outcomes. Study quality was evaluated with PEDro
scale. Pooled data was expressed as standard mean difference (SMD)
with 95% conﬁdent intervals (CI) using a random effects model. The
meta-analyses of manual therapy for knee OA on pain, stiffness, physical
function and total score were conducted respectively.
Results: 1171 potential relevant studies were identiﬁed. 14 studies (5 in
English and 9 in Chinese), with 841participants met our inclusion cri-
teria. Mean age was 61.4 years, mean treatment durationwas 5.8 weeks
(range 2 to 12 weeks), sample size ranged from 36 to 120 (total 841,
233males and 608 females). The overall study quality was modest
(mean PEDro score ¼ 6.6). The results of meta-analysis suggested that
manual therapy had statistically signiﬁcant effects on relieving pain
(SMD ¼ -0.61, 95% CI -0.95 to -0.28, I2 ¼ 76%), stiffness (SMD ¼ -0.58,
95% CI -0.95 to -0.21, I2 ¼ 81%), improving physical function (SMD ¼
-0.49, 95% CI -0.76 to -0.22, I2¼ 65%), and total score (SMD ¼ -0.56, 95%
CI -0.78 to -0.35, I2¼ 50%)(Figure 1).In contrast, therewas no signiﬁcant
improvement on stiffness and physical function when treatment
duration was less than 4 weeks.
Conclusions: The preliminary evidence suggests that manual therapy
maybe effective in the treatment of knee OA. Rigorous and well-con-
trolled larger-scale RCTs with long-term follow-up are warranted to
conﬁrm our ﬁndings.
644
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Purpose: Obesity is amodiﬁable risk factor of knee osteoarthritis (KOA).
While diet, exercise and other conservative treatments can have limited
and often transient beneﬁcial effects, an alternative strategy would
target weight loss via surgery to delay or avoid joint replacement. Some
retrospective data, including a study from our group, have in fact shown
sustained improvement in KOA pain after bariatric surgery. We initiated
a prospective study to evaluate painful KOA in the obese population,
and track whether weight loss after bariatric surgery affects KOA-rela-
ted pain and physical function.
Methods: We screened consecutive patients prior to laparoscopic
adjustable gastric banding (LAGB), sleeve gastrectomy, or gastric bypass
(RYGB), at NYU Langone Medical Center and Bellevue Hospital Center.
Patients age 21 with knee pain for 1 month and a visual analog scale
pain score 30mm were enrolled, excluding those with lupus, rheu-
matoid arthritis, psoriatic arthritis, or psoriasis. Baseline pre-op
assessments included x-rays for OA severity by Kellgren-Lawrence (KL)
grade, the Knee Injury and Osteoarthritis Outcome Score (KOOS), and
the Western Ontario McMasters Universities Osteoarthritis Index
(WOMAC) with a Likert scale calculated from the KOOS. Patients were
consented for optional tissue collection (blood, urine and intra-oper-
ative adipose samples) for future biomarker analysis. They are (still)
completing the questionnaires and being measured for BMI and %
excess weight loss (%EWL) at 1,3,6 and 12 month post-op intervals.
Results: In total, we screened 537 patients planning to have bariatric
surgery, found that 309 (58%) of them reported knee pain e and
enrolled 176whomet criteria and consented for the study. Our cohort is
89.7% female, with a mean BMI of 43.6 kg/m2±7 (31.6-60.6), a mean age
of 42.4 ±11 (18-73), and radiographic severity as follows: KL0¼43 (25%),
KL1¼34 (19%), KL2¼38 (22%), KL3¼34 (19%), KL4¼27 (15%). The mean
pre-op KOOS scores were 45.4 for pain and 46.0 for ADL (0¼worst,
100¼best), the mean pre-op WOMAC pain score (Likert scale) was 11
(0¼best, 20¼worst), and the mean overall WOMAC index was 52
(0¼best, 96¼worst). Before surgery, a higher KL correlated with
symptoms; mean KOOS painwas 53.2, 48.1 and 36.7 for KL0, KL1-2, and
KL3-4 (p¼0.00002 for KL0 vs KL3-4, and p¼0.0005 for KL1-2 vs KL3-4),
with similar trends across other KOOS and WOMAC scores. Higher BMI
also trended with worse pre-op knee symptoms, as the tertiles with the
lowest and highest BMIs (31-39 and 46-61) had mean KOOS pain scores
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loss surgery, we are collecting post-operative data on the 153 patients
(40 RYGB¼26%, 93 sleeve¼61%, 20 LAGB¼13%). Improvement in average
KOOS and WOMAC scores over baseline has been observed at all
intervals (67, 71, 65, and 42 responses at 1,3,6,12 month visits), with
more improvement farther after surgery. At 6 months post-op, mean
KOOS scores available thus far improved 29 points for pain, with mean
WOMAC pain and index improving by 6 and 22 points. The %EWL cor-
related with knee symptoms at each interval and for all followups
combined, as the smallest and largest %EWL quartiles (4-29%, 54-92%)
showedmean improvements of 18 and 31 points (p¼0.03) in KOOS pain
- mirrored across KOOS and WOMAC scores. RYGB and sleeve yielded
higher %EWL than LAGB (44%, 43% vs. 37%) across all intervals, and
greater improvement in mean KOOS and WOMAC scores (e.g. mean
KOOS pain increased by 28, 29 and 8). Neither presence nor severity of
KOA severity affected knee pain improvement from weight loss.
Conclusions: These data suggest that bariatric surgery improves
patients’ KOA pain proportional to percent excess weight loss, with
durability over time. RYGB and sleeve gastrectomy havemore impact on
knee symptoms than LAGB. While patients with worse KL grades report
more baseline pain and disability, as expected, x-ray severity did not
impact the response to surgical weight loss.
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Purpose: Physicians typically recommend exercise to patients with
knee osteoarthritis (OA) to improve symptomatology. The purpose of
this study is to quantify the effect of physical activity measured by
accelerometer on changes in symptoms among people with knee OA.
We hypothesized that greater daily minutes of physical activity would
be associated with improvements in symptoms of the knee over the
subsequent one-year period among individuals with OA.
Methods: Using publicly available data from the Osteoarthritis Ini-
tiative, we examined changes in symptoms of the knee in the 12months
following an assessment of physical activity based on accelerometry
data. Participants with radiographically conﬁrmed knee OA at the 48
months visit and complete outcomes were included (N¼1,059). Physical
activity was assessed using GT1M ActiGraph uniaxial accelerometers at
the 48month follow-up visit. Outcomemeasures were one-year change
in symptoms of the knee between the 48 month and 60 month follow-
up visits measured by Western Ontario and McMaster Universities
(WOMAC) scales including pain, stiffness, and physical function. Higher
scores indicate worse symptoms of the knee or knee-related function.
Two variables categorizing physical activity were constructed: 1) ter-
tiles of daily light activity; and 2) tertiles of daily moderate to vigorous
activity. Descriptive characteristics and objectively measured physical
activity and WOMAC scores were calculated and tested for linear trend
according to tertiles of average daily minutes in light physical activity.
Multivariable linear models estimated the relationship between tertiles
of physical activity and changes in knee symptoms, adjusting for soci-
oeconomic, health factors and other potential confounders. Separate
models were used for light and moderate to vigorous physical activity.
Stratiﬁed analyses were performed based on the disease severity
measured by Kellgren-Lawrence (K-L) Grading Scale.
Results: Approximately 12% of participants met 2008 U.S. Department
of Health and Human Services (DHHS) physical activity guidelines for
150 minutes per week engaging in moderate to vigorous physical
activity. Compared to the participants in the lowest tertile of daily time
in light activity, those with higher daily minutes were more likely to be
younger, women and have higher summary scores of SF-12 physical
component. Relative to those in the lowest tertile of average daily
minutes in light activity, those in the highest tertile had similar changesin pain and stiffness, but worse physical function (adjusted b: 1.90; 95%
CI: 0.42 to 3.38); p trend ¼ 0.01). Higher tertiles of time spent in
moderate to vigorous activity was associated with worsening pain and
physical function (p trend ¼ 0.01 and 0.02, respectively), but not stiff-
ness. Analyses stratiﬁed by K-L grade revealed that worsened symptoms
associated with physical activity were limited to participants with K-L
grade 4. Among those with K-L grade 4, participants in the highest
tertile of light activity and participants in the highest tertile of moder-
ate/vigorous activity experienced worsened pain, stiffness, and function
relative to the lowest light activity tertile and lowest moderate/vigorous
activity tertile, respectively. No association between physical activity
and changes in symptoms were present for participants with K-L grade
2 or 3.
Conclusions: Few community dwelling adults with OA achieved DHHS
recommendations for physical activity. Greater time spent in objec-
tively measured physical activity was not associated with one-year
improvements in patient-reported knee symptoms among community
dwelling adults with knee OA, and was associated with worsening
symptoms among those with severe OA as measured for both light and
moderate to vigorous objectively measured physical activity. Further
research on the role of physical activity as either helpful or harmful for
knee OA symptom progression based on the severity of knee OA is
needed.
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Purpose: Clinical guidelines recommend that “every patient with knee
osteoarthritis (OA) should receive advice concerning appropriate foot-
wear”, yet the recommended content of this advice is not speciﬁed.
Some studies suggest that highly ﬂexible shoes can protect the medial
knee against excessive load during gait, while other studies underscore
the importance of stable or supportive shoes as a means of providing
external support to protect the knee against disease-related joint
instability. The purpose of this observational study was to determine,
among persons with radiographic medial knee OA, the relationship
between the stability characteristics of a person’s usual walking shoe
and the 2-year risk of worsening cartilage damage in the medial knee
compartment.
Methods: TheMulticenter Osteoarthritis Study (MOST) includes middle
aged and older adults that have or are at risk of knee OA. Subjects with
prevalent medial knee OA on semi-ﬂexed knee x-ray, as evidenced by a
Kellgren and Lawrence grade > 2 with medial > lateral joint space
narrowing score, were asked to bring their usual walking shoes to the
60-month clinic visit. Adapting the methods of Barton et al., trained
examiners scored the sagittal, torsional, and heel counter stability of
each subject’s shoe as 0¼ ﬂexible or 1¼ stable / supportive (kappa >
0.69). A Composite Shoe Stability Score (0-3) was calculated as the sum
of the three component test scores. 1.0T MRIs were obtained at the 60
and 84-month exams, and one knee per subject was scored using
Whole Organ MRI Scores (WORMS) to indicate the extent of cartilage
damage (0-6) in each of 5 sub-regions of the medial knee compartment
(kappa > 0.63). Using logistic regression with generalized estimating
equations to account for non-independent sub-regions, we estimated
the relative odds of worsening knee cartilage damage in categories of
increasing shoe stability, while adjusting for covariates.
Results: One knee from each of 305 subjects with radiographic medial
knee OA (mean þ/- sd age 66.0 þ/- 7.7 yrs, BMI 30.7 þ/- 4.9 kg/m2;
61.6% female, 91.2% white) contributed 1140 sub-regions to the analysis
of worsening cartilage damage risk in the medial knee compartment. A
majority of shoes (63.9%, 67.2%, and 55.0%, respectively) were scored as
stable / supportive during sagittal, torsional, and heel counter stability
tests, with 47.2% obtaining the maximum Composite Shoe Stability
Score of 3 and only 25.9% obtaining the minimum score of 0. Relative
odds of worsening cartilage damage in the medial knee compartment
did not change across categories of increasing shoe stability (p > 0.05
for all comparisons), and results were unaltered within separate gender
strata.
